Localization of the gene causing the osteopetrotic phenotype in the incisors absent (ia) rat on chromosome 10q32.1.
The incisors absent rat is an osteopetrotic animal model. Segregation analysis in 37 affected animals from an outcross enabled us to assign the disease causing gene to a 4.7-cM interval on rat chromosome 10q32.1. Further analysis of the genes mapped in this region will provide more insight into the underlying pathogenesis. Many of the insights into the factors that regulate the differentiation and activation of osteoclasts are gained from different spontaneous and genetically induced osteopetrotic animal models. The osteopetrotic incisors absent (ia) rat exhibits a generalized skeletal sclerosis and a delay of tooth eruption. Although the ia rat has well been studied phenotypically, the genetic defect still remains unknown. To map the ia locus, we outcrossed the inbred ia strain with the inbred strain Brown Norway. Intercrossing F1 animals produced the F2 generation. Thirty-one mutant F2 animals and six mutant F4 animals were available for segregation analysis. Segregation analysis enabled us to assign the disease causing gene to rat chromosome 10q32.1. Homozygosity for the ia allele was obtained for two of the markers analyzed (D10Rat18 and D10Rat84). Key recombinations delineate a candidate region of 4.7 cM flanked by the markers D10Rat99 and D10Rat17. We have delineated a 4.7-cM region on rat chromosome 10q32.1 in which the gene responsible for the osteopetrotic phenotype of the ia rat is located. Although the sequence of this chromosomal region is not complete, over 140 known or putative genes have already been assigned to this region. Among these, several candidate genes with a putative role in osteoclast functioning can be identified. However, at this point, it cannot be excluded that one of the genes with a currently unknown function is involved in the pathogenesis of the ia rat. Further analysis of the genes mapped in this region will provide us more insight into the pathogenesis of this osteopetrotic animal model.